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WIRELESS LOCAL AREA NETWORK SYSTEM CAPABLE OF 
SUPPORTING HOST MOBILITY AND AN OPERATION METHOD 

THEREFOR 

CROSS-REFERENCE RELATED APPLICATIONS 

[01] This application claims the benefit of Korean Patent 

Application No. 10-2003-0027310, filed April 29, 2003, in the Korean 
Intellectual Property Office, the disclosure of which is incorporated herein by 
reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[02] A system and method consistent with the present invention 

relates to a wireless local area network system, and more particularly, to a 
wireless local area network system and an operation method therefor in which 
the system has access points (APs) capable of supporting host mobility. 

2. Description of the Related Art 

[03] With the fast spread of wireless communications and the 

growth of the Internet, Internet services in wireless environments have been 
increasingly demanded and, accordingly, users want to use the Internet 
through wireless communication services by which mobility can be 
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guaranteed. Wireless communication technologies such as wireless LAN, 
mobile IP, MANET, and so on, have given rise to recent active research and 
development. 

[04] Of the communication networks, the wireless local area 

network (WLAN) has an advantage of supporting services of a certain 
standard, but also has a disadvantage in that its use is limited to a certain range. 
[05] A general wireless IPv6 host without a mobile IPv6 stack has a 

problem of poor continuity of services occurring when the host moves to an 
access point (AP) for a different router. 

[06] Fig. 1 is a view for schematically showing a conventional 

general wireless local area network system. 

[07] A wireless local area network 100, which may be a network in 

a corporation or a network in a campus, has a gateway 10 connected to the 
Internet 200 which is an external network, the gateway 10 has plural access 
routers (ARs) 20 and 30 connected thereto, for example, and one access router 
AR1 20 has plural access points (APs) 21, 22, and 31 connected thereto, 
each of which deals with mobile hosts (MH) within a certain range thereof. In 
here, the mobile hosts under the access router AR1 20 are assigned IP 
addresses based on prefix information (Prefix: A) of the access router AR1. 
[08] However, such a conventional wireless local area network has 

the following limits to the mobility support for the mobile hosts. 
[09] For example, if a mobile host (MH) associated with an AP 

AP1_1 21 connected to the first access router AR1 20 moves into a range dealt 
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with by an access point API J2 22 connected to the first access router AR1 20, 
the mobile host (MH) is supported by the access point AP1_2 22. That is, the 
access points AP1_1 21 and AP1_2 22 connected to the first access router 
AR1 20 can communicate with each other through the Inter Access Point 
Protocol (IAPP). Accordingly, if the mobile host (MH) communicating with 
the Internet 200 by using the access point AP1_1 21 moves into a range 
covered by the access point AP1_2 22, the mobile host (MH) can be 
continuously provided with current services through the IAPP. 
[10] However, if the mobile host (MH) moves into a range of an 

access point AP2 31 connected to a second access router AR2 30, the mobile 
host (MH) is assigned a new Internet Protocol (IP) address by the access point 
AP2 and, at this time, prefix information of the IP address is based on prefix 
information (Prefix:B) of the second access router AR2 30. 
[11] Accordingly, the mobile host (MH) is recognized as a new 

network and undergoes a new association process, so it cannot continuously 
receive current services. 

SUMMARY OF THE INVENTION 

[12] Illustrative embodiments of the present invention may, but are 

not required to, solve the above and/or other problems. It is an exemplary 
aspect of the present invention to provide a wireless local area network system 
and an operation method therefor in which the system has access points (APs) 
capable of supporting the mobility of mobile hosts. 
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[13] In order to achieve the above aspect, a wireless local area 

network system according to the present invention comprises a gateway 
performing functions of a home agent in a mobile wireless communication 
environment and sending prefix information; and access points each of which 
is capable of allocating an Internet Protocol (IP) address to a mobile host 
within a range thereof by using the prefix information of the gateway, wherein 
each access point produces and sends a Binding Update list corresponding to 
the mobile host to the gateway. 

[14] When a packet is sent from a correspondent node to the mobile 

host, the gateway encapsulates a header portion of the packet with a source 
address and a destination address, and the access points each decapsulate the 
encapsulated packet sent from the gateway. 

[15] When a packet is sent from the mobile host to a correspondent 

node, the access points each encapsulate a header portion of the packet with a 
source address and a destination address and send the encapsulated packet. 
[16] Preferably, but not necessarily, the gateway manages at least 

one or more access routers, the access routers each manage one or more access 
points, and the access points each manage one or more mobile hosts, and IP 
addresses for the mobile hosts have the same prefix information. Further, an 
IP address for each access point serves as a Care-of Address (CoA) for each 
managed mobile host. 

[17] The access points each include an IP address generation unit for 

generating the IP address for a mobile host in the management range by 
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combining the prefix information and a MAC address of the mobile host; a 
binding cache for storing information on the allocated IP address and the 
associated mobile host; and a Binding Update (BU) transmission unit for 
sending to the gateway the produced Binding Update list for the mobile host. 
[18] Further, the access points each have a decapsulation unit for 

decapsulating a source address and a destination address that are encapsulated 
with a header portion of a packet sent from a correspondent node, and an 
encapsulation unit for encapsulating a header portion of a packet to be sent to 
a correspondent node with a source address and a destination address. 
[19] An operation method for a wireless local area network system 

according to the present invention comprises the steps of sending prefix 
information according to a request of a mobile host wherein a gateway 
performs functions of a home agent in mobile wireless communication 
environments; allocating an Internet Protocol (IP) address to the mobile host 
by using the prefix information and associating the mobile host; and producing 
a Binding Update list for the associated mobile host and sending the Binding 
Update list to the gateway. 

[20] The operation method further comprises the steps of, when a 

packet is sent from a correspondent node to the mobile host, encapsulating a 
header portion of the packet from the gateway with a source address and a 
destination address and sending the encapsulated packet; and decapsulating a 
header portion from the encapsulated packet sent from the gateway. 
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[21] Further, the operation method further comprises the steps of, 

when a packet is sent from the mobile host to a correspondent node, 
encapsulating a header portion of a packet with a source address and a 
destination address, and sending the encapsulated packet. 
[22] Preferably, but not necessarily, the gateway manages one or 

more access routers, the access routers each manage one or more access points, 
the access points each manage one or more mobile hosts, and IP addresses for 
the mobile hosts have the same prefix information. Further, An IP address for 
each access point serves as a Care-of Address (Co A) for each managed mobile 
host. 

[23] The mobile host association step includes the steps of 

generating the IP address for a mobile host in the management range by 
combining the prefix information and a MAC address of the mobile host; 
storing information on the allocated IP address and the mobile host, and 
producing a Binding Update list of the associated mobile host; and sending to 
the gateway the produced Binding Update list for the mobile host. 
[24] Accordingly, mobile hosts in a wireless local area network can 

be supported with mobility, and the mobility can be supported for all the 
mobile hosts with or without mobile a IPv6 stack. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[25] The invention will be described in detail with reference to the 

following drawings in which like reference numerals refer to like elements, 
and wherein: 

[26] Fig. 1 is a schematic view for explaining a conventional 

wireless local area network system; 

[27] Fig. 2 is a schematic view for explaining a wireless local area 

network system capable of supporting mobility for mobile hosts according to 
an illustrative embodiment of the present invention; 

[28] Fig. 3 is a detailed block diagram for showing an access point 

(AP) 300 of Fig. 2; 

[29] Fig. 4 is a view for showing a format of an IP address assigned 

to mobile hosts by the access point (AP) of Fig. 2 

[30] Fig. 5 is a view for showing operation flows for a process for 

generating mobile host IP addresses of Fig. 4; 

[31] Fig. 6 is a view for showing operation flows for a process for 

associating mobile hosts according to an illustrative embodiment of the 
present invention; 

[32] Fig. 7 is a view for showing operation flows for a first packet 

transmission process (a correspondent node — ► a mobile host) according to an 
illustrative embodiment of the present invention; 
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[33] Fig. 8A and Fig. 8B are views for showing an encapsulated 

data packet format and a format for a binding update sent to a gateway 
according to an illustrative embodiment of the present invention; 
[34] Fig. 9 is a view for showing operation flows for a second 

packet transmission process (a correspondent node — > a mobile host) 
according to an illustrative embodiment of the present invention; 
[35] Fig. 10 is a view for showing a format for a packet transmitted 

to a mobile host in the second packet transmission process of Fig. 9; and 
[36] Fig. 11 is a view for showing operation flows for a re- 

association process in a case that a mobile host (MH) associated with an 
access point (AP) moves into a range of a different access point AP2 
according to an illustrative embodiment of the present invention. 

DETAILED DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS 

[37] Hereinafter, the present invention will be described in detail 

with reference to the accompanying drawings. 

[38] Fig. 2 is a schematic view for explaining a wireless local area 

network system according to an illustrative embodiment of the present 
invention. 

[39] A wireless local area network system has a gateway GW/HA 

for performing communication connections with an external network, plural 
access routers AR1 and AR2 connected to the gateway GW/HA, plural access 
points API and AP2 controlled by the access routers AR1 and AR2 
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respectively, and mobile hosts (MH) supported by the access points API and 
AP2 respectively. 

[40] The gateway GW/HA is connected with an external network, 

and serves as a gateway for communicating packets from or to the external 
network, and the gateway function performs a mobile IPv6-based home agent 
function. 

[41] For the home agent function supporting mobile IPv6-based 

mobility, for example, there is a function for encapsulating packets on a home 
link destined to an IP address of a mobile host (MH) while the mobile host 
(MH) is away from the home and tunneling to a Care-of Address (CoA) 
associated with the mobile host (MH). Further, there are functions for 
managing a list of binding updates connecting mobile hosts' IP addresses to 
Care-of Addresses, and so on. 

[42] One or more access routers AR1 are connected to the gateway 

GW/HA, and each access router AR1 connects network layers with one 
another by a device connecting separated networks using the same 
transmission protocol. 

[43] The function of the access router AR1, in addition to the 

function a bridge has, decides a mobile node, that is, a mobile host (MH) in a 
different network or a self-network depending upon a path allocation table and, 
accordingly, selects the most efficient path of various paths and sends packets 
through the selected path. 
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[44] The access point API is connected to the access router AR1, 

and one or more access points API are connected to one access router AR1. 
Here, the access point API processes a network layer in order to support the 
mobility of the mobile host (MH), so it is assigned an IP address from the 
access router AR1. The assigned IP address of the access point API serves as 
a Co A for all mobile hosts (MH) connected the access point (AP). 
[45] The access point (AP) for supporting the mobility of a mobile 

host according to the present invention is described in detail with reference to 
the block diagram of the access point (AP) 300 shown in Fig. 3. 
[46] The access point (AP) 300 has an NAV input/output unit 303, a 

MAC storage unit 307, an IP address generation unit 310, a binding cache 330, 
an encapsulation unit 350, a decapsulation unit 370, and a Binding Update 
(BU) transmission unit 390. 

[47] The NAV input/output unit 303 is connected to devices on a 

network in a wireless manner, and inputs and outputs data transmitted through 
a network protocol. 

[48] The MAC storage unit 307 stores software for performing 

diverse functions of the access point (AP) 300 and, further, stores Media 
Access Control (MAC) addresses which are addresses for standard data layers 
necessary for all ports or devices connected to a LAN. 

[49] The IP address generation unit 310 generates an IP address for 

a mobile host (MH) to be connected to the access point (AP). The IP address 
of the mobile host (MH) has a format shown in Fig. 4. The mobile hosts 
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(MHs) in all the networks controlled by the gateway GW/HA each have the 

same prefix in addition to a mobile host ED, that is, a MAC address. 

[50] Fig. 5 is a view for explaining a process for generating an IP 

address. 

[51] First, the access point (AP) sends a mobile host prefix request 

message to the gateway GW/HA (5-1). The gateway that has received the 
prefix request message responds with a prefix advertisement message (5-2). 
[52] The router advertisement message of the access router (AR) 

based on the prefix advertisement message of the gateway GW/HA is sent to 
the access point (AP). Accordingly, the access point (AP) recognizes a prefix 
of the gateway GW/HA, translates the prefix information of the gateway 
GW/HA into a prefix of the mobile host (MH) and sends the translated prefix 
to the mobile host (MH) (5-3). Here, the advertisement message is a message 
whereby the gateway GW/HA, access router (AR), or the like, notifies 
neighboring devices of its existence all the time in the wireless manner. 
[53] Accordingly, even though the mobile host (MH) moves in a 

range of any access point (AP), the mobile host (MH) has the same prefix 
which is the prefix of the gateway GW/HA. Therefore, the IP address of the 
access point (AP) serves as a Care-of Address (CoA) for all the mobile hosts 
(MHs) connected to the access point (AP). 

[54] The binding cache 330 manages information on mobile hosts 

(MHs) existing in a range of an access point (AP) in order for the mobile hosts 
and the gateway GW/HA to communicate with each other. Further, in a case 
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that a new mobile host becomes associated with the access point, the binding 
cache 330 produces a binding update list. 

[55] The encapsulation unit 350 encapsulates a packet header with a 

source address and a destination address in order to directly send a packet by 
tunneling from an access point (AP) to an external correspondent node (CN) in 
a case that a mobile host (MH) sends the packet to the correspondent node 
(CN). Here, the source address is the IP address of the access point (AP), and 
the destination address is the IP address of the correspondent node (CN). 
[56] The decapsulation unit 370 decapsulates the source address and 

the destination address from the header portion of the encapsulated packet in 
order to forward the packet to an access point (AP) in which the mobile host 
(MH) exists from the gateway GW/HA. 

[57] The Binding Update (BU) transmission unit 390 sends a 

Binding Update list to the gateway GW/HA. For this, there are two exemplary 
cases as follows. 

[58] The first case is to associate to a gateway GW/HA the mobile 

hosts existing in a range of an access point (AP). The second case is to 
accomplish an optimized path through associating a Binding Update list from 
the access point (AP) to a correspondent node (CN). 

[59] Hereinafter, an access point operation process according to the 

present invention will be described in detail with reference to the 
accompanying drawings. 
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[60] (1) A process for associating a mobile host (MH) to an access 

point (AP) when a mobile host (MH) moves in a range of an access point 
(AP)(6-1) will be described with reference to Fig. 6. 

[61] The mobile host (MH) sends an association request message to 

the access point (AP) (6-2), and the access point (AP) sends to the mobile host 

(MH) a response message to the association request (6-3). 

[62] At this time, a MAC address macl of the mobile host (MH) is 

sent to the access point (AP), and the access point (AP) uses the MAC address 

macl and then produces a unique IP address MN.macl of the mobile host 

(MH). 

[63] That is, the IP address generation unit 310, as shown in Fig. 4, 

combines a prefix MN:: allocated from the gateway GW/HA and the MAC 
address macl of the mobile host (MH), and produces the unique IP address 
MN.macl of the mobile host (MH). 

[64] The binding cache 330 uses the produced IP address MN.macl 

of the mobile host (MH) as a home address HoA and the IP address of the 
access point (AP) as a Care-of Address (CoA), and produces a Binding Update 
list. Thereafter, the BU transmission unit 390 sends to the gateway GW/HA 
the produced Binding Update list for the mobile host (MH) (6-4). 
[65] At this time, the gateway GW/HA produces a binding cache 

entry (BCE) corresponding to the home address HoA of the mobile host (MH) 
as in Mobile IPv6. 
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[66] (2) An access point operation process, when a packet is sent 

from a correspondent node (CN) to a mobile host (MH), will be described. 
[67] First, the case that there is no entry for a mobile host (MH) in 

the binding cache of a correspondent node (CN) will be described with 
reference to Fig. 7. 

[68] Since the correspondent node (CN) has no entry for the mobile 

host (MH), the correspondent node (CN) uses an IP address CN.mac4 of the 
correspondent node (CN) as a source address and an IP address MN.macl of 
the mobile host (MH) as a destination address, and sends a packet to the 
gateway GW/HA (7-1). The gateway GW/HA that has received the packet 
obtains a CoA having a HoA as an IP address of the mobile host (MH) with 
reference to a binding cache the gateway GW/HA itself has. Here, the CoA is 
an IP address AP.mac2 of the access point (AP) in which the mobile host 
(MH) exists. The gateway GW/HA encapsulates the packet header portion by 
using the obtained CoA (an IP address of the AP) and an IP address HA.mac3 
of the gateway GW/HA. Fig. 8A is a view for showing an encapsulated data 
packet format. As shown in Fig. 8A, the gateway GW/HA sends the 
encapsulated packet to the access point (AP) by using the IP address HA.mac3 
of the gateway GW/HA as a source address and the IP address AP.mac2 of the 
access point (AP) as a destination address (7-2). 

[69] The encapsulated packet is sent to the access point (AP) being a 

destination, and the decapsulation unit 370 of the access point (AP) 
decapsulates header portions from the encapsulated packet, and sends the 
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decapsulated packet to the mobile host (MH) (7-3). At this time, the BU 
transmission unit 390 of the access point (AP) sends to a correspondent node 
(CN) a binding update having the IP address MN.macl of the mobile host 
(MH) as a HoA and the IP address AP.mac2 of the access point (AP) as a CoA. 
Fig. 8B shows a binding update format to be sent. By doing so, the 
correspondent node (CN) recognizes that the current mobile host (MH) exists 
in a range of the access point (AP). 

[70] Next, a description is made on an occasion that there is an entry 

for a mobile host in the binding cache of a correspondent node (CN) with 
reference to Fig. 9. 

[71] The correspondent node (CN) sends to the gateway GW/HA a 

packet having an IP address CN.mac4 of the correspondent node (CN) as a 
source address, a CoA (an IP address of an AP) as a destination address, and 
an IP address MN.macl of a mobile host as a HoA in the header portion, 
based on binding information in the binding cache (9-1). The packet reaches 
the access point (AP) without any additional process (9-2), and the access 
point (AP) translates the destination address (the CoA address) of the header 
portion into the HoA, the IP address MN.macl of the mobile host, and sends 
the packet to the mobile host (MH) (9-3). 

[72] Accordingly, the mobile host (MH) receives the packet having ' 

the IP address of the correspondent node (CN) as a source address and the IP 
address of its own as a destination address. At this time, Fig. 10 shows a 
message packet format to be sent. 
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[73] (3) A description will be made on an access point (AP) 

operation process in an occasion that a packet is sent from a mobile host (MH) 
to a correspondent node (CN). 

[74] If a packet is sent from an access point (AP) to a correspondent 

node (CN), the access point (AP) searches for whether an EP address of the 
correspondent node (CN) as a destination exists in a HoA entry of the Binding 
Update list in the binding cache 330, and, if present, decides that the 
correspondent node (CN) is in a Basic Service Set (BSS) of its own. In this 
occasion, the access point (AP) encapsulates the header portion of the packet 
with a mac address of the correspondent node (CN), and sends the 
encapsulated packet. 

[75] In the meantime, if the IP address of the correspondent node 

(CN) as a destination does not exist in the Binding Update list in the binding 
cache 330, the encapsulation unit 350 encapsulates the header portion of the 
packet with a source address and a destination address. That is, the access 
point (AP) sends to the correspondent node (CN) the packet having an IP 
address AP.mac2 of the access point (AP) as a source address and an IP 
address CN.mac4 of the correspondent node (CN) as a destination address, 
through tunneling. 

[76] (4) A description will be made on an operation process for a 

different access point (AP2) when a mobile host (MH) associated with an 
access point (AP) moves into a range of the different access point (AP2) (11- 
1) with reference to Fig. 11. 
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[77] The mobile host (MH), having moved into a range of the 

different access point (AP2), performs re-association with the new access 
point (AP2). The re-association process is the same as the aforementioned 
association process between a mobile host (MH) and an access point (AP). 
[78] That is, the mobile host (MH) requests re-association to the 

new access point (AP2) (11-2), and the new access point (AP2) sends to the 
mobile host (MH) a response to the re-association request (11-3) for the re- 
association. At this time, the IP address generation unit 310 of the new access 
point (AP2) generates an IP address of the mobile host (MH), and the binding 
cache 330 produces a Binding Update list. The BU transmission unit 390 
sends the Binding Update list to the gateway GW/HA (1 1-4). 
[79] At this time, the gateway GW/HA updates an entry 

corresponding to the HoA in the binding cache of the gateway GW/HA based 
on the Binding Update list sent from the new access point (AP2). 
[80] Through the above procedures, data between the correspondent 

node (CN) and the mobile host (MH) associated with the new access point 
(AP2) is processed with a CoA as the IP address of the new access point 
(AP2). The communication procedures for the data process are the same as 
described based on the access point (AP), so the detailed description on the 
communication procedures will be omitted. 

[81] The gateway GW for a wireless local area network according to 

the present invention has mobile IPv6-based home agent functions, and the 
access point (AP) can perform part of the mobile IPv6-based home agent 
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functions. Accordingly, a prefix of the gateway is allocated as a prefix of the 
IP address of the mobile host, so the mobile host has the same prefix all the 
time regardless of the movements of the mobile host. Accordingly, the IP 
address of the access point in a range in which the mobile access moves in 
becomes the CoA of the mobile host, so the mobility for the mobile host can 
be supported. 

[82] According to the present invention, the mobility for mobile 

hosts is supported in a wireless local area network. 

[83] Additionally, the mobility can be supported for all the mobile 

hosts with or without a mobile IPv6 stack. 

[84] Accordingly, the mobility for mobile hosts can be supported in 

an environment in which the wireless local area network system and the 
Mobile IPv6 exist together. 

[85] The invention has been shown and described with reference to 

various illustrative embodiments thereof and it will be understood by those 
skilled in the art that various changes in form and details may be made therein 
without departing from the spirit and scope of the invention as defined by the 
appended claims. 
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